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Evolution of mating specificity in Arabidodpsis and its
relatives
Daphne Preuss
University of Chicago, IL, USA
Plants, like most organisms, invest enormous resources to
ensure that their sperm and egg cells interact with the most
suitable partners. Adhesion between pollen and the stigma
occurs within seconds of pollination, is extremely strong, and
highly species-specific. Subsequently, the pollen undergoes
striking cellular changes, mobilizing its extracellular matrix to
move onto the stigma surface and forming a polar process (the
pollen tube) that serves to deliver the sperm to the ovary. The
ability to selectively recognize appropriate species requires
rapid evolution of the genes that regulate these interactions.
Pollen tube growth and guidance – a process strikingly similar
to axon guidance in animals – are regulated in part by GABA,
a common neurotransmitter. To directly monitor pollen tube–
ovule interactions, we developed an in vitro pollen tube
guidance system in Arabidopsis. The in vitro system uses
three components: pollen, an upper portion of the pistil (stigma
and style), and excised ovules. This system recapitulates many
pollen tube behaviors observed in vivo: (i) pollen tubes make a
sharp turn toward the ovules, (ii) enter the micropyle, (iii) cease
elongation and (iv) burst open to release their cytoplasmic
contents. In these assays, ¨50% of the ovules are targeted by
the pollen tubes, a remarkably high success rate, considering
the disruption to the natural environment. We also showed that
mature ovules have a significantly higher targeting efficiency
than ovules from buds that are 16 h younger. In addition, we
showed that ovules from A. arenosa, Olimarabidopsis pumila,
Capsella rubella, or Sisymbrium orio do not efficiently attract
A. thaliana pollen tubes, demonstrating that the guidance
signals show species-specific variation.
doi:10.1016/j.ydbio.2006.04.052
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Ephrin-A1 stabilizes growth cone point contacts through
phosphorylation of FAK
Stephanie Woo, Timothy M. Gomez
University of Wisconsin-Madison, WI, USA
Adhesion to the extracellular matrix is a critical step
during growth cone migration. Within growth cones,
integrin-dependent adhesion is mediated by macromolecular
structures known as point contacts (PCs). Previous work in
our laboratory has shown that PC dynamics depend on a
balance between the Rho GTPases Rac1 and RhoA. While
Rac1 is required to initiate PC formation, stabilization of
PCs requires RhoA and reduced Rac1 activity. Although
several axon guidance cues have been shown to signal
through the Rho GTPases, the effects on growth cone
adhesion have not been extensively addressed. Here, we
describe the effects of the repulsive guidance cue Ephrin-A1
on PCs in Xenopus RGC growth cones. Consistent with
previous studies showing Ephrin-A1 increases RhoA activity,
live imaging of paxillin-GFP revealed that a sub-collapsing
dose of Ephrin-A1 slowed neurite outgrowth, stabilized pre-
existing PCs and significantly decreased the frequency of
new PC formation. Immunocytochemical staining further
showed that Ephrin-A1 increased levels of phosphorylated,
i.e. active, FAK (p-FAK). Interestingly, this was blocked by
the ROCK inhibitor Y27632, suggesting that Ephrin-induced
p-FAK is RhoA-dependent. FAK kinase activity is thought
to recruit additional proteins to adhesion sites by creating
more binding sites for SH2-domain-containing proteins.
Experiments using morpholino knockdown and expression
of FAK-related non-kinase (FRNK) are currently underway
to determine if FAK is required for Ephrin-A1-induced PC
stabilization. Together, our data suggest that Ephrin-A1
negatively regulates growth cone advance by stabilizing
adhesive point contacts through RhoA-dependent FAK
phosphorylation.
doi:10.1016/j.ydbio.2006.04.053
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In vertebrate embryos, commissural axons extend toward
and across the floor plate (FP), an intermediate target located at
the ventral midline (VM) of the spinal cord. After decussating,
many of these axons initially turn into the longitudinal plane
and, subsequently, project away from the VM along a complex
path. FP contact is thought to alter the responsiveness of
commissural axons to midline-associated cues so that they can
exit the FP and adopt new trajectories on the contralateral side
of the VM. Here, we demonstrate that a significant number of
decussated axons elaborate wild-type-like projections even in
cultured, FP-excised spinal cord preparations and in the spinal
cords of gli2-deficient, FP-lacking mice. Consistent with a role
for chemorepulsive Slit proteins in driving commissural axons
out of the VM and into longitudinal tracts, slit1–3 mRNA is
expressed within the ventral ventricular zone and Slit receptors
Robo1/2 are selectively expressed on longitudinal axons in gli2
homozygous embryos. Supporting an active role for Robo–Slit
signaling, in the absence of FP contact, blocking Robo–Slit
interactions in spinal cord explants derived from gli2 null
embryos prevents commissural axons from leaving the VM.
Together, these findings show that, at least for a subset of
commissural axons, Robo–Slit interactions but not FP contact
are required for the proper elaboration of their contralateral
projections. Funding: NIH (R01 NS 38505) and NYS SCIRB
(C018615).
doi:10.1016/j.ydbio.2006.04.054
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A combination of ephrin-As and neural activity is required
for visual system mapping
David Feldheim 1, Cory Pfeiffenberger 1, Jianhua Cang 2,
Michael Stryker 2
1 UC Santa Cruz, CA, USA
2 UC San Francisco, CA, USA
Visual information is processed in multiple areas of the
mammalian brain, most notably the superior colliculus (SC) in
the midbrain, the dorsal lateral geniculate nucleus (dLGN) in the
thalamus, and the primary visual areas of the cortex (V1). All of
these areas receive inputs that are topographic in nature.
Topographic maps are the general rule of nervous system
connections and are thought to keep the spatial information of a
stimulus intact as it is transferred from one brain region to
another. Here, I will share our work on the study of how
topographic maps develop in each of these visual regions. We
have analyzed the topographic maps of each of these regions in
various populations of mice: ephrin-A mutant mice, mice
defective in correlated retinal activity (mice mutant in the _2
subunit of the nACh receptor), and mice defective for both
ephrin-As and correlated neural activity. We analyzed the nature
of the visual connections in these mice both anatomically, using
axon tracing techniques, and functionally, using intrinsic optical
imaging. We find that both ephrin-As and _2 are required for
topographic mapping to all visual structures, but that the relative
contribution of each is different between the SC and V1. The
analysis of these mice leads us to present a model whereby a
combination of topographic mapping molecules and neural-
activity-dependent events acts together to create the stereotyp-
ical connectivity patterns in the primary visual system.
doi:10.1016/j.ydbio.2006.04.055
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Molecular basis for pituitary dysfunction: Comparison of
Prop1 and Pit1 mutant mice
Luciani Carvalho, Robert D. Ward, Michelle L. Brinkmeier,
Mary Anne Potok, Amanda H. Vesper, Sally A. Camper
Department of Human Genetics, University of Michigan, Ann
Arbor, MI, USA
Mutations in the transcription factors PROP1 and PIT1
cause multiple pituitary hormone deficiencies in humans and
mice. During normal mouse development, the cells that line the
lumen of Rathke’s pouch are densely packed and actively
proliferating. Between E12.5 and E14.5, these cells delaminate
and migrate from the lumen to the anterior lobe in a process
similar to an epithelial to mesenchymal transition. In Prop1
mutants, this process fails, vascular development is poor, and
after birth reduced cell proliferation and elevated apoptosis are
apparent. In contrast, the pituitaries of Pit1 mutants appear
normal throughout fetal development, and there is no evidence
of delayed vascularization. This comparative study suggests
that Prop1 has numerous downstream targets besides Pit1, and
identification of those genes will define the molecular basis for
pituitary cell migration and vascularization. Differential gene
expression analysis revealed several genes, including Hesx1,
Tle3, and Notch2, whose expression is altered in Prop1, but not
Pit1 mutants. We are in the process of testing the functional
consequences of misexpression of these and other genes in
transgenic mice and cell cultures. In summary, Prop1 and Pit1
mutant mice are excellent tools for dissecting the molecular
basis for pituitary dysfunction and understanding the genetic
control of pituitary organ development.
doi:10.1016/j.ydbio.2006.04.056
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Regulation of axon fasciculation by Sema3D
Mary C. Halloran, Marc A. Wolman
University of Wisconsin, USA
During neural development, axons often navigate their
pathways by fasciculating along particular axon tracts. We are
investigating mechanisms of axon-axon interactions and
fasciculation in one of the earliest developing tracts in the
zebrafish brain, the medial longitudinal fasciculus (MLF).
Neurons in the bilateral midbrain nuclei of the MLF (nucMLF)
extend axons caudally that adhere to one another and grow as a
fascicle into the spinal cord. A semaphorin, Sema3D, is
expressed rostral to the nucMLF and in the ventral midline
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